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1

Background

A Contamination Assessment Report (CAR) and Remediation Action Plan
(RAP) for the site of KCRC Kowloon Southern Link (KSL) (Appendix 10.2 of
the KSL EIA Report) were prepared. Groundwater at some spots of the
KSL alignment was found contaminated with primarily heavy metals (i.e.
Copper, Lead and Mercury) of which their levels exceeded the Dutch C
level for groundwater. Within the construction sites of KDB300 & KDB400,
water sample collected at borehole KSD100/DHEPZ113 in the vicinity of
Tai Kok Tsui petrol filling station at Skyway House exceeded the discharge
limit as stipulated in Technical Memorandum on Standards for Effluents
Discharged into Drainage and Sewerage Systems, Inland and Coastal
Waters (TM) and Dutch C Levels as indicated in KSL EIA Report.

According to the KSL EIA Report and Further Environmental Permits
(FEPs) (EP No. FEP-02/215/2005/A and FEP-03/215/2005/A) for KDB300
& KDB400, direct discharge of contaminated groundwater will not be
adopted. Contaminated groundwater should be diverted to pre-determined
well(s) for recharging back to the ground. In accordance with the KSL EIA
Report and EM&A Manual, recharge wells should be selected at places
where the groundwater quality will not be affected by recharge operation.
According to Conditions 3.4 and 3.5 of the FEPs for KDB300 and KDB400
respectively, a Working Plan (WP) including number of recharge wells and
their specific locations, baseline parameters of the recharge and monitoring
locations, and number of treatment facilities and their treatment capacities
should be prepared and submitted to EPD prior to dewatering works.

According to the KSL EIA Report and EM&A Manual, ambient
measurements on the groundwater quality at the WKN and the cut-&-cover
tunnel to the north of WKN prior to the selection of recharge wells is
required. The measurement results will be used to update the potential of
groundwater contamination and to form groundwater baseline condition.
After performing the ambient groundwater quality measurement, recharge
wells would be selected for recharging contaminated groundwater.

This Working Plan (WP) is prepared to:

. Describe general approach of groundwater monitoring works;
. Identify ambient groundwater monitoring locations;

. Formulate ambient/baseline groundwater monitoring programme and
stipulate monitoring parameters, reporting limits and analytical
method for the ambient, recharge and monitoring locations;

= Update the extent of potential groundwater contamination;

= Identify possible areas for recharging groundwater, locations of
recharge wells, impact monitoring wells and control wells;

. Formulate the impact monitoring programme including Limit Level of
impact monitoring and Event and Action Plan;
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. Describe the requirements of groundwater monitoring wells, sampling
methodology and sample handling requirements; and

. Identity the number and capacity of the treatment facility required.

Groundwater Monitoring Approach

2.1

Ambient Groundwater Monitoring

According to the KSL EIA Report and EM&A Manual, ambient groundwater
monitoring should be carried out for updating the extent of the groundwater
contamination identified in the KSL EIA report. The ambient groundwater
monitoring will also form part of the baseline groundwater monitoring of the
groundwater monitoring programme for recharging contaminated
groundwater.

Groundwater would be considered as contaminated if it cannot comply with
the discharge limits of the relevant flow band as stipulated in Table 9a —
Standards for Effluent Discharged into the Inshore Waters of VHWCZ of the
TM and it contains any prohibited substance listed in Section 9.2 of the TM.

The following diagram shows the approach of the groundwater monitoring
works.
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2.2

221

222

Groundwater Monitoring Phases

Groundwater monitoring for recharging groundwater work will be separated
into baseline and impact phases.

Baseline Groundwater Monitoring
Baseline monitoring will be undertaken at the following monitoring wells:

.  Ambient Groundwater Quality Monitoring Well
Il. Recharge Well

ili. Control Well

IV. Impact Monitoring Well

Groundwater samples from the above wells will be collected daily for 7
consecutive days. Monitoring will be carried out at ambient groundwater
monitoring wells to determine the level and extent of groundwater
contamination, if any. If ambient groundwater monitoring results show that
the groundwater quality does not comply with the discharge limits or
contains prohibited substances as stipulated in TM, baseline monitoring will
also be carried out at recharge well(s), control well(s) and impact
monitoring well(s). Based on the baseline monitoring results, limit levels
will be established once the analytical results are available based on the
followings:

= Ambient groundwater quality measurement results; and

. The groundwater quality of the monitoring wells at the site boundaries
will not be affected by the recharging operation.

Impact Groundwater Monitoring

Impact monitoring will be carried out at the recharge wells and monitoring
wells in order to ensure the quality of groundwater from dewatering is better
than that of the recharge areas. In addition, monitoring will also be carried
out at the control well for monitoring the natural variation of groundwater
quality.

In case of any exceedance, appropriate action will be undertaken in
accordance with the Event and Action Plan as described in Table 7-4.
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3

Dewatering Works

3.1

3.2

Dewatering Works at KDB400

KSL railway will be laid underground and will be constructed by cut-&-
cover. Excavation and dewatering works along the alignment will be
required and will be carried out in separate zones within KDB400. Each of
the excavation areas will be surrounded by cofferdam walls (by means of
sheet-pile or pipe-pile) which restrict the seepage of groundwater into the
excavation zones. The first zone of where excavation works will be carried
out is Zone A at Nam Cheong Park as shown in Annex 1.

Two site areas have been identified for recharging the groundwater from
dewatering process. Groundwater from Zones A to D will be recharged to
recharge area at Nam Cheong Park near Zone A. Groundwater from
Zones E to G will be recharged to recharge area adjacent the KSL
alignment near the construction site of Olympic City Phase [l near Zone F.
Annex 1 also shows the identified recharge areas and tentative programme
for dewatering works of Zones A to G.

Dewatering Rate

Dewatering rate depends on the dewatering requirement of each phase of
dewatering works. In general, dewatering works will be separated into two
phases. Phase | dewatering works include pumping test and full drawn-
down of water table and phase Il dewatering works control the seepage of
groundwater during excavation and tunnel construction works. The
estimated average hourly dewatering rate of the dewatering well and the
daily dewatering rate of dewatering zones in different phases are given in
Annex 1. As dewatering works of different zones will be overiapped in
certain time periods, the estimated daily groundwater dewatering rates at
different time periods are summarised in Table 3-1.

Page 5
Working Plan for Groundwater Monitoring Hyder Consulting Ltd
Kowloon Southern Link = KDB300 and KDB400 Tunnels, Jordan Road to Nam Incorporated in Hong Kong with limited
Cheong Station Overrun liability—COl Number 126012
KAEA01273 KSL KDB3008400 Env Team\ES-EA01273 KSL KDB300&400 Env 12/10/06 3:55 3

Team\Groundwaten\01273R0066.doc



KDB300 & KDB400 Tunnels,

Jordan Road to Nam Cheong Station Overrun
Working Plan for Groundwater Monitoring

Hyder

Consulting

Period Zone Dewatering Works IE)sﬁmaﬁd Ra Recharge Area
ewatering Rate,
o Somrade | ey
down
Water Table
16 Oct 06 to 31 Oct 06 A v 960 Recharge area at
1 Nov 06 to 30 Nov 06 A v 320 Nam Cheong Park
1 Dec 06 fo 15 Dec 06 A v 1,664 near Zone A
B v
16 Dec 06 to 31 Dec 06 A v 1,920
B v
c v
1 Jan 07 to 15 Jan 07 A v 1,152
B v
C v
16 Jan 07 to 31 Jan 07 A v 2,304
B v
c v
D v
1 Feb 07 to 30 Jun 07 A v 1,536
B v
C v
D v
1Feb 07 to 15 Feb 07 E v 1,536 Recharge area
16 Feb 07 to 28 Feb 07 E v 2,240 adjacent the KSL
F v alignment near the
1March 07 to 15March 07 |E v 3,200 gllympic Cﬂ;s“e of
F v Phase Il near
G v Zone F
15 March 07 to 30 Sep 07 E v 1,792
F v
G v

Table 3-1 Tentative Schedule of Dewatering Works and Respective Dewatering Rate

4 Location of Sampling Wells

4.1 Ambient Groundwater Monitoring Wells

According to the KSL EIA report, six sampling locations were identified at
five identified potential contaminated areas. Figure 4-1 shows the sections
of the construction sites of KSL Contracts KDB200, KDB300 and KDB400.
Figure 4-2 shows five groundwater sampling locations identified in the KSL
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EIA report. Only two sampling locations (KSD100/DHEPZ113 and
KSD100/DHE120) are located within the construction site of KDB40O.
There was no potential contaminated area identified in the construction site
of KDB300. The analytical results of these five locations extracted from the
EIA report are given in Annex 2.

Groundwater sample from the borehole KSD100/DHEPZ113 in the vicinity
of Tai Kok Tsui petrol filling station at Skyway House exceeded the
discharge limit of Mercury as stipulated in TM. TPH (C15-C28) was also
present in the groundwater sample. As the testing for TPH (C10-C14 and
C29-C36), PAHs and BTEX in the EIA study was not up to the required
reporting limits, such substances might also be present in the sample.

TPH (C15-C28 and C29-C36) was present in the groundwater sample at
borehole KSD100/DHE120 which is located at the former shipyard site in
West Kowloon Reclamation Area. Moreover, as the testing for TPH (C10-
C14), PAHs and BTEX in the EIA study was not up to the required reporting
limits, such substances might also be present in the sample.

Annex 3 shows that there is an old seawall down to -5mPD (approximate
11m below ground level) at Chainage 6+950° (at about the northern end of
MTR Olympic Station and the Chainage is referred to Site Layout for
KDB400 (Drawing no.: KDB400/HA/Y0001 rev A) as given in Annex 4).
This would potentially restrict the migration of groundwater across the
seawall.

For updating the extent of the groundwater contamination and evaluate the
groundwater quality at the excavation areas, the ambient groundwater
quality monitoring wells are located between Chainage 6+950° and
Chainage  7+200° (where is midway between  boreholes
KSD100/DHEPZ113 and KSD100/DHE120). Six ambient groundwater
quality monitoring welis, AGM 1 to AGM 6, along the alignment are shown
in Annex 1.

In addition, one ambient groundwater well (AGM 7) has been identified in
the vicinity of KSD100/DHE120 as shown in Annex 1 to update the
groundwater contamination at the site of Nam Cheong Park.

All of these ambient groundwater wells are located at the excavation areas
where dewatering works will be undertaken to the north of the old seawall.
Thus AGM1 to AGM7 can represent the groundwater quality from Zone A
to Zone G.

" All Chainages are referred to Site Layout for KDB 400 (Drawing no.: KDB400/HA/Y001 rev A)
as given in Annex 2.
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4.2

43

Recharge Well

Two recharge areas locating recharging wells for groundwater recharge
operation were identified. Recharge areas near Zone F and Zone A are
identified for recharging groundwater from Zone E to Zone G and Zone A to
Zone D respectively. Two recharge well locations, R1 and R2, for
evaluating the groundwater contamination at recharge areas were identified
as shown in Annex 1. R1 is located at the site area adjacent the KSL
alignment near the construction site of Olympic City Phase Il near Zone F
and R2 is located within the construction site of Nam Cheong Park near
Zone A.

Pit will be constructed at each recharge area as it is not practicable that
recharge groundwater from dewatering works into a single recharge well.
The adequacy of the recharge well to accommodate the dewatered
groundwater would be subject to the soil permeability data which will be
obtained from the pumping test. Pit will be enlarged or additional recharge
area will be identified if it is found that the pit at the recharge area is not
sufficient to accommodate the dewatered groundwater.

As mentioned in Section 3.1, cofferdam wall will be constructed
surrounding the excavation zones to restrict the groundwater seepage.
This would also restrict the groundwater recharged to R1 and R2 to migrate
seaward across the alignment. Thus, monitoring and control wells as
mentioned below are also located to the east side of the KSL alignment
where R1 and R2 are located.

Monitoring Well

Monitoring well locations, M1/AGM5a, M2, M2a and M3, are identified at
the site boundary near the recharge wells as shown in Annex 1 for ensuring
there is no likelihood of locally risen groundwater level and transfer of
pollutants beyond the site boundary. Due to site constraint, M2 was used
for obtaining the baseline groundwater quality near the site boundary while
M2a will be the actual monitoring location during impact monitoring.

4.4 Control Well
Control well will be used to monitor the natural variation of the groundwater
quality. Groundwater quality should not be affected by excavation works
and recharge operation. Three control wells, C1, C2 and C83, are identified
for groundwater monitoring during the recharge operation and they are
shown in Annex 1.
The control wells have been identified at the best available locations with
the consideration of the followings in order to ensure that the groundwater
quality at control wells can represent natural variation but not affecting the
KSL construction works:
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= excavation and dewatering works;

= recharge operation;
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- limited site area (as the site area railway construction is narrow); and

. most of the suitable areas are existing roads and slopes which are
not suitable for locating sampling well.

C1 will be used as control well for recharge operation for Zones A and B.
C2/C3 will be used as control well for Zones C and D as M2a/M3 will be
used as monitoring wells during recharge operation for Zones C and D. For
recharge operation for Zones E to G, as M1/AGM5a (to be renamed as M4)
will be used as monitoring well, C2/C3 will be used as control well.

Table 4-2 shows the respective recharge areas, monitoring wells and
control wells for the recharge operation for different excavation zones.

Zone Dewatering Period Recharge AreaWell | Monitoring Well  : Control Well

Zone A 10ct 06 to 30 June 07 | R2 M2a c1

Zone B R2 M2a c1

Zone C R2 M2aM3 c2/c3

Zone D R2 M2a/m3 C2/C3

Zone E 1Feb06t030Sep 07 |R1 M1/AGMS5a (M4) i co/c3

Zone F R1 M1/AGM5a (M4) | corc3

Zone G R1 M1/AGM5a (M4) | carc3

Table 4-2 Recharge Areas and Monitoring Locations
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5

Monitoring Methodology

5.1

5.1.1

5.1.2

Baseline Monitoring

Baseline monitoring should be carried out at all sampling wells identified in
Section 4.

Baseline monitoring was carried out from 23 June to 29 June 2006 at the
sampling wells, AGM1 to AGM4, AGM6&7, M1 and M2, R1 and R2, and
C1. Due to the temporary traffic arrangement, access to AGM5 was not
available during the baseline monitoring period. Thus, alternative location,
AGMb5a, was identified. However, due to the site constraint, AGM5a could
only be located outside the excavation area but at the site boundary near
the recharge area near Zone F as shown in Annex 1. Monitoring at
AGMba was carried out from 6 July to 12 July 2006.

Sampling Frequency

Groundwater samples from the wells were collected daily for 7 consecutive
days in accordance with the KSL EM&A manual.

Testing Parameters

Referred to KSL EIA report, within KDB400 site only the concentration of
contaminant of Mercury (Hg) was found exceeded the discharge limit as
stipulated in TM at KSD100/DHEPZ113 and TPH was present in the
groundwater at KSD100/DHEPZ113 and KSD100/DHE120. KSL report
also shows that the concentrations of Cd, Cu, Pb and Zn at
KSD100/DHEPZ113 and Cd at KSD100/DHE120 were close to the
discharge limits. Therefore groundwater samples were tested for the
parameters as listed in Table 5-3. Table 5-3 also shows the reporting limits
and analytical methods of the parameters to be tested. All the analytical
works, except pH and Temperature, will be carried out by HOKLAS
accredited laboratory. All the surplus groundwater generated from the
sampling works will be recharged to the same location.
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Parameters Monitoring Well Analytical Method Reporting Limit! TM-Water effluent limit2
for inshore waters of
(mglL) VHWCZ (mglL)

Groundwater Level AGM1 to AGM7, R1 In house 0.1m -
pH to R2, M1 to M3, C1, In house 0.1unit 69
Temperature °C C2and 3 (15 wels) In house 0.1°C <d0°C
TPHC6-C9 USEPAB015 20 ugh. -
TPH C10-C14 25 gt -
TPHC15-C28 25 ugi. -
TPH €29 -C36 25 ugll. -
cd USEPA§020 0.0002 0.001
Cu AGM1 to AGM6, R1, 0.001 0.1
P M, o ﬁi:}d « 0401 04
Zn 0.01 0.1
Hg APHA31128 0.0005 0.001
Total Toxic Metals : NA NA NA 02

Notes:

1. Lowest detection limits couki be achieved by common commercial laboratories in Hong Kong. For those substances not
detected using these detection limits, it is assumed that such substances do not exist in the water sample.

2. As the maximum dewatering rate is 3,200m%day, the discharge limits for the flow band of >3,000 and <4,000 m/day are
adopted.

Table 5-3 Baseline Groundwater Testing Parameters

5.2 Impact Monitoring

Impact monitoring will be carried out at monitoring well, control well and,
where appropriate, inlet of recharge well or outlet of treatment facilities
according to Table 4-2 as mentioned in Section 4 during the recharge
operation.

9.21  Sampling Frequency

Weekly monitoring of groundwater quality at the monitoring well, inlet of
recharge wells/outlet of treatment facilities and control wells will be carried
out during the recharging operation. Groundwater level at the monitoring
wells and control wells will also be monitored on a daily basis.

9.22  Testing Parameters

As the baseline monitoring results show that only the concentration of TPH
in the groundwater does not comply with discharge limit as stipulated in TM
(details are mentioned in Section 6), monitoring parameters will only
include groundwater level and TPH during the impact monitoring stage.
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5.3

5.3.1

Consulting

The analytical method and detection limit will be the same as mentioned in
Table 4-1.

Sampling Method

Requirements of Monitoring Wells

Following are the general requirements of the groundwater monitoring

wells:

Monitoring wells should be constructed to the depth of at least 3m
below groundwater table.

A well pipe should be placed within a borehole for the formation of
well.

The well pipe should comprise a well casing and a well screen with
an inner diameter of 75mm. The materials for well casing and well
screen should be inert not reacting with, releasing and adsorbing
contaminants.

The well screen, which is the bottom part of the well pipe, should be
formed from the bottom end of the monitoring well to the depth of
ground water table. The well screen should be a slotted pipe that
allows water flow into the well without allowing the entrance of soil
particles into the well causing build up of sediment in the well.

The well screen should be surrounded by granular material (filter
pack) such as gravel in the annular space of the borehole.

The well casing should be a solid walled pipe that connects the well
screen with the ground surface.

Approximate 1m bentonite seal should be placed around the well
casing at the annular space of the borehole above the sampling zone
of the well screen to prevent migration of contaminants. Above the
bentonite seal, the annular space of the borehole should be grouted
with cement, bentonite or water slurry.

A concrete pad should be constructed at the ground surface around
the well casing.

Sampling cap and bottom cap should be provided at the top and
bottom end of the well pipe.

A concrete security casing with lockable cover should be installed at
the ground surface for protecting the monitoring well.

Following the installation, the well should be developed using pump,
bailer or surge block to remove any materials or contaminants that
might have entered the well during installation and from filter pack.
Development should be continued until the water is visibly clean.

After development of the monitoring well, sufficient time for
equilibrium should be allowed.
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53.2

5.4

Typical installation details of groundwater monitoring well are shown in
Annex 5.

Groundwater Sampling

" Prior to any groundwater sampling, purging will be carried out for
removing stagnant water. No sample will be collected from the well
which is not purged with 24 hours.

. During groundwater purging, at least three volume of groundwater in
the well will be purged. The pumping rate for purging will less than
the pumping rate in developing the monitoring well.

= The presence of floating product and its thickness will be recorded at
each sampling point before and after groundwater purging.

. Samples may be taken by pump or Teflon/stainless steel downhole
bailer. Sampling equipment should be decontaminated between
sampling locations using distilled water.

Sample Handling

All the groundwater samples collected should be transferred to clearly
labelled and pre-cleaned sample containers with necessary preservatives
immediately after collection. The sample containers should be provided by
HOKLAS accredited laboratory. Sufficient quantity of samples shouid be
collected for all laboratory analyses. Following sampling, samples should
be stored in a cool box at temperature of between 0 and 4 °C, and
transported to the laboratory within the sample retention time as advised by
the laboratory under proper chain-of-custody system.

Baseline Monitoring Results

6.1 Monitoring Results
Table 6-4 summarises average value of the baseline monitoring results at
each sampling location throughout the sampling period. Detailed baseline
monitoring results are given in Annex 6.
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6.2

Baseline monitoring results show that the average concentrations of Hg,
Cd, Cu, Pb and Zn and average concentrations of total toxic metals at
AGM1 to AGM4 and AGMS, and average concentration of Cd at AGM7
comply with discharge limits of the flow band of >3000 and S 4000 m®*day
(i.e. the maximum dewatering rate) as stipulated in the TM.

TPH was found in the groundwater samples from all of the monitoring wells.
The average concentrations of TPH were found from the range of
220.9ug/L to 906.5ug/L. The highest average TPH concentration is found
at AGM5a where is located within the recharge area near Zone F. AGM5a
is outside the tunnel footprint and no water at AGM5a will be dewatered.
The average TPH concentrations at R1 and R2 are 735.6ug/L and
613.6ug/L respectively.

It is found that the average TPH concentrations at ambient groundwater
monitoring wells, AGM4 and AGMS, are better than that of R1. However, it
is found that average TPH (C15-C28 and C29-C36 at AGM2 and C29-C36
at AGM3) concentrations are higher than those of R1. Moreover, average
TPH (C6-C9) concentration at AGM7 is higher than that of either R1 or R2.

AGMB represents groundwater quality at Zone E. Thus, groundwater from
Zone E can be recharged to R1 in accordance with the KSL EIA report and
EM&A manual.

AGM2 and AGM3 can represent groundwater quality of Zones F and G and
AGM?7 represents groundwater quality of Zones A, B, C and D. Thus,
groundwater from Zones A to D and Zones F to G should be treated prior to
recharge in order to avoid affecting the groundwater quality at the recharge
area. Details of the requirements of treatment facility are discussed in
Section 8.

Extent of Contamination

The baseline monitoring results show that TPH and heavy metals were
found across the site area to the north of the old seawall at KDB400.
However, the average concentrations of individual metals and total toxic
metals at relevant sampling locations, except for the average concentration
of lead at C1, comply with respective discharge limits as stipulated in the
TM. As mentioned in Section 4.1, the old seawall would potentially restrict
the migration of contaminated groundwater from the petrol filling station at
Skyway House to the south of the seawall. Moreover, there was no
potential contaminated area identified at the site areas to the south of the
seawall at KDB400 in the KSL EIA report. Thus, it is considered that the
extent of the contamination of groundwater is from the old seawall to the
northern end of KDB400 site.
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7

Event and Action Plan

7.1

Limit Level

Limit Levels for the impact monitoring have been developed based on the
ambient water quality measurement. Reference is also made to the
approach for determining Action and Limit (A/L) Levels in Appendix D2 to
the Environmental Monitoring and Audit Guidelines for Development
Projects in Hong Kong (EPD, February 1998) and KSL EM&A manual for
the inlet of recharge wells/outlet of treatment facilities. The Limit Levels for
R1 and R2 of where impact monitoring will be carried out are shown in
Table 7-5.

Parameters Limit Level (95 percentile of baseline data)
R1 R2

TPH (C8-C9) 165.5 20.7

TPH (C10-C14) 531.3 2272

TPH (C15-C28) 7115 543.9

TPH (C29-C36) 118.8 497.3

Note: Exceedance is considered valid only if there is no justification from the monitoring at the
control well.

Table 7-5 Limit Levels of TPH at Recharge Wells/Outlet of Treatment Facilities

Monitoring wells will be used to ensure there is no likelihood of local risen
of and transfer of pollutant beyond the site boundary. The limit levels for
the groundwater level and TPH at monitoring wells are shown in Table 7-6.
In order to monitor the natural variation of groundwater, water level at
control well will also be monitored.
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Parameters Limit Level
M1 AGM5a (M4) M2a M3

Groundwater level | 3.2 3.1 6.0 To be Determined
TPH (C6-C9) 284.4 148.8 238.8 To be Determined
TPH (C10-C14) |96 50.4 1224 To be Determined
TPH (C15-C28) 1 639.6 1095.6 3816 To be Determined
TPH (C29-C36) 163.6 48 62.4 To be Determined
Notes:
1. Exceedance is considered valid only if there is no justification from the monitoring at the control

well.

2. Limit level for groundwater level is 1m above baseline level.

3. Limit level for TPH is 120% of the maximum concentration of the baseline monitoring. As M2a is
close to M2, baseline monitoring results of M2 is considered representative for establishing the
limit level of M2a. Otherwise, baseline monitoring at M2a is required to determine the fimit level
prior to the impact monitoring.

Table 7-6 Limit Levels at Monitoring Wells

7.2 Event and Action Plan

In case of any exceedance of Limit Levels, actions in accordance with the
event and action plan as shown in Table 7-7 should be taken.

Action
Event
ET Leader IEC ER Contractor
Groundwater | ® Notify IEC and the * Review with o Confirmreceipt |e Reduce the
level Contractor. analysed results of notification of recharge rate
exceeds 1m | ® Carry out investigation. submitted by ET. exceedance in AND/OR
from ¢ Report the results of e Reviewthe writing. * Suspend the
baseline investigation to IEC and proposed remedial | e Notify the recharge until
Level the Contractor. measures by the Contractor. the
o Discuss with the Contractor and Require the groundwater
Contractor and advise ER Contractor to level falls back
formulate remedial accordingly. propose to less than
measures. ¢ Supervise the remedial 1m difference
* Increase monitoring implement of measures for the with the
frequency to check remedial measures. analysed baseline
mitigation measures. groundwater
problem.
Ensure remedial
measures are
properly
implemented.
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Action
Event
ET Leader IEC ER Contractor
Limit Leval | Nofify IEC and the ¢ Review with Confirm receipt Suspended
Exceedance Contractor. analysed results of notification of the recharge
for TPH  Carry out investigation. submitted by ET. exceedance in OR
o Report the results of e Review the writing. Treatment of
investigation to IEC and proposed remedial Notify the the recharged
the Contractor. measures by the Contractor. groundwater
o Discuss with the Contractor and Require the until
Contractor and advise ER Contractor to monitoring
formulate remedial accordingly. propose result shows
measures. o Supervise the remedial the
o Increase monitoring implement of measures for the compliance of
frequency to check remedial measures. analysed Limit Level
mitigation measures. groundwater
problem,
Ensure remedial
measures are
properly
implemented.
Table 7-7 Event and Action Plan
8 Groundwater Treatment

Based on the baseline monitoring results, recharge areas have been
identified for recharging the groundwater. As mentioned in Section 6,
groundwater from Zones A to D and E to F is required to be treated prior to
recharge. Treatment will also be required for groundwater from Zone E as
a contingency in case of exceedance is revealed.

It is considered that treatment process such as chemical enhanced
sedimentation, physical filtration and activated carbon filter should be used
to remove the suspended solids and organics laden in the groundwater.
Groundwater treatment plant with treatment capacity of 40m%hr (960
m®day) will be provided. Based on the dewatering rates, the numbers of
treatment facilities at different time periods are shown in Table 8-8 below:
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Period Estimated Dewatering Rate, | Number of Treatment Recharge Area
md/day Facilities
16 Oct 06 to 31 Oct 06 960 1 Recharge area at
1 Nov 06 to 30 Nov 06 320 1 Nam Cheong
1Dec06to15Dec06  |1,664 2 Park near Zone A
16 Dec 06 to 31 Dec 06 1,920 2
1 Jan 07 to 15 Jan 07 1,152 2
16 Jan 07 to 31 Jan 07 2,304 3
1 Feb 07 to 30 Jun 07 1,536 2
1 Feb 07 to 15 Feb 07 1,536 2 (Contingency for Zone E Recharge area
only) adjacent the KSL
16Feb07to28Feb07 ;2,240 2 plus 1 for Contingency for | alignment near
Zone E only the construction
site of Olympi
1 March 07 to 15 March 07 | 3,200 3 plus 1 for Contingency for éi;‘;,hag:ﬁlc
Zone E only near Zone F
15 March 07 to 30 Sep 07 | 1,792 1 plus 1 for Contingency for
Zone E only
Table 8-8 Number of Treatment Facilities

Each of the treatment plant will include three treatment components:
chemical enhanced sedimentation tank, sand filter and activated carbon

filter.

The schematic process of the groundwater treatment is shown in

Figure 8-3. Suspended solids in the contaminated groundwater will be
removed by both chemical enhanced sedimentation and sand filter to
approximate 5mg/L in order to avoid blockage of activated carbon filter.
Activated carbon filter will be designed to treat the TPH to be half of the
Limit Levels of the recharges wells.
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disposed of as chemical waste
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sedimentation tank carbon filter groundwater to
be recharged
Sludge Sludge

Figure 8-3  Schematic Process of Groundwater Treatment

Additional Groundwater Monitoring Works

It should be noted that baseline monitoring at C2, C3 and M3 has not been
undertaken during the preparation of this working plan. The baseline
monitoring results of these locations is for comparing with the impact
monitoring results during the impact monitoring stage for evaluating any
significant impact of groundwater by the recharge operation. The identified
recharge wells and, if necessary, appropriate treatment facilities would not
be subject to the baseline monitoring results of C2, C3 and M3. However,
baseline monitoring at C2, C3 and M3 should be carried out and monitoring
results should be submitted to EPD for record prior to any impact
monitoring at these locations (i.e. dewatering works of Zones C to G).

This working plan has been prepared based on the best available
information at this stage. Nevertheless, if additional recharge areas (refer
to Section 4.2) and evaluation of contamination of groundwater for further
excavation areas are required, baseline monitoring at additional sampling
wells will be required to determine the suitable recharge well and ascertain
the necessity of treatment prior to groundwater recharge. Additional
baseline monitoring and formulation of impact monitoring including the Limit
Level for impact monitoring would adopt the same approach of this WP.
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Annex 1

Locations of Dewatering Areas, Recharge Areas and
Monitoring Wells
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KDB300 & KDB400 Tunnels, \
Jordan Road to Nam Cheong Station Overrun Hyder

Working Plan for Groundwater Monitoring Comting

Annex 2

Analytical Results of Five Sampling Location in EIA
Stage
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Kowloon Canton Railway Corporation KSL GSA-5100—EIA & Assaciated Services
Environmental Impact Assessment Report

e

Government Office, Tai Kok Tsui petrol filling station at Skyway House and the factory building
at Shum Mong Road.

Site investigations were conducted between Oct 2002 and Feb 2003. Ground water table was
found at about 1-2m below the ground level. The locations of the collected groundwater samples
are shown in Figure 8-2. Some of the water samples show certain degree of contamination as
described in the following sections.

(a) Groundwater Analytical Results

Table 8-3 shows the measurement results for the groundwater samples taken from 5 drillholes.
Heavy metals (including Cd, Cr, Cu, Ni, Pb, Zn, Hg, As, Ba, Co, Mo and Sn), BTEX, cyanide,
PAH, Total Petroleum Hydrocarbon (TPH) and dioxin were tested.

Estimation indicates that the amount of groundwater generated during dewatering will be around
580m® per day, which is corresponding to the flow band of 400 — 600m’ / day listed in the TM-
Water.

Table 8-3 : Comparison between contaminants and TM-Water effluent discharge criteria

PH 7.89 8 72 7.7 6-9
Temperature °C 224 20.4 19.8 . 26.9 <40°C
TPHC6-C9 <0.020 <0.020 <0.02¢ <0.020 <0.020 -
TPH C10-C14 <0.050 <0.050 <0.050 <0.050 <0.050 - 20-25
TPHC15-C28 0.115 <0.1 0.13 <0.1 0.11 -
TPHC29-C36 | <0.050 <0.050 <0.050 <0.050 0.321 -
Dioxin (pg/L) 0.04 — - - 0.019 - 10 pgl
Cd <0.0002 0.0013 0.0005 <0.0002 -0.0005 0.001
Cr 0.006 0.043 0.051 0.0071 0.0043 0.7
Cu 0.4 0.230 0.330 0.340 0.055 0.7
Ni 0.0035 0.023 0.027 0.0057 0.0081 0.7
Pb 0.013 0.210 0.210 0.0051 0.061 0.7
Zn 0.130 0.270 0.29 0.053 0.037 0.7
Hg <0.0005 0.0016 0.0029 0.0025 <0.0005 0.001
As <0.010 0.021 0.015 <0.010 <0.010 0.7
Ba 0.130 0.35 0.35 0.110 0.120 2.7
Co : 0.0045 0.016 0.017 0.0048 <0.001 -
Mo 0.015 0.019 0.017 0.026° 0.0079
Sn 0.0053 0.124 0.074 0.0074 0.011 -
Total  Cyanide ; <0.05 <0.05 <0.05 <0.05 <0.05 .
(ug/t)
PAHE (ug/L) <05 <05 | <05 <05 <05 . 0.1-1(Low
: : molecular
weight)
'0.02-0.1
(High molecular
weight)
*hkgnis22! ticlenviprojecti23573\reports\EIA Reports\f0th draft ~ Page 90 : Ove Arup & Pariners Hong Kong Ltd
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Kowloon Canton Railway Corporation KSL GSA-5100—EIA & Associated Services
Environmental Impact Assessment Report

Benzene (ug/L) <2 <2 <2 <2 <2 -

Ethylbenzene <2 <2 <2 <2 <2

(ugll)

Toluene (ug/l) <2 <2 <2 <2 <2 — 1
Meta- & Para <4 <4 <4 <4 <4

Xylene (ug/) -

Ortho  Xylene <2 <2 <2 <2 <2

(uglt)

Note  [1]: Bolded letters indicate exceedance in discharge limits at flow band of 400 —600m3 /day.

[2]: KSD100/DHEPZ052: Fire Station in Canton Road;
KSD100/DHE053: West Kowloon Reclamation (replaced adjacent drillhole KSD100/DHEQ56);
KSD100/DHEPZ113: Petrol station in Skyway House;
KSD100/DHE120: Former shipyard site in West Kowloon Reclamation Area;
KSD100/DHEOS3: industrial activities west Canton Road

[3]: There will be no groundwater discharge from DHE120 as there will only be at-grade rail works

[4]: ProPECC Note 3/94: Contaminated Land Assessment and Remediation

[8]: According to TM-Water, the chemicals concentration for TPH, dioxin, BTEX and PAH should be below the Reporting
limit. Discharges of PCB, PAHs, petroleum oil, pesticide and foxicant into foul sewers, inland waters and coastal
waters are prohibited. As the presence of these chemicals is not known at this stage, the groundwater cannot be
discharged to the stormwater or foul sewer directly.

It can be seen from the above table that the. maximum temperature of the samples are less than
40°C and ‘the pH of the samples are in the range of 6-9, which comply with the standards
stipulated in TM-Water. In addition, the concentration of Cr, Ni, As, Cu, Pb, Zn, and Ba are well
below the TM-Water limits. However, exceedances in heavy metals (Cd and Hg) contents are
observed at locations KSD100 / DHEPZ052 (Fire Station in Canton Road), KSD100 / DHE053
(West Kowloon Reclamation), and KSD100/DHEPZ113 (Petrol station in Skyhouse).

(b) Impact on health of construction workers

The Dutch ABC Values for groundwater are based on the use of groundwater for potable supply.
As this is rarely the case in Hong Kong, the Dutch B Values are not necessarily appropriate for
assessing the requirement of groundwater remediation, particularly within urban areas where
there may be numerous diffuse sources of hlstorlcal contamination within the vicinity. Hence,

the Dutch C values are used for assessmient.

When comparing the groundwater with the Dutch levels, 4 groundwater samples exceed the
Dutch C Levels. The analytical results exceeding the Dutch C Levels are given in Table 8-4.

Table 84: Summary of groundwater samples exceeding Dutch C Level

: &pth (mbgi). % Duutehi- C:Limit {iig/L) -~
KSD100/DHEPZ052 8.0m ggg
Copper 340 200
1
KSD100/DHE0S31M 6.5m Mercury 25 2
KSD100/DHE063 3.0m Copper 400 200
Wignts22\acousticlenviprojecti23573\reports\EIA Reports\10th draft Page 91 Qve Arup & Partners Hong Kong Ltd
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KDB300 & KDB400 Tunnels, Y
Jordan Road to Nam Cheong Station Overrun Hyder
Working Plan for Groundwater Monitoring Comsating

Annex 3

Information of Old Seawall

Page 25
Working Plan for Groundwater Monitoring Hyder Consulting Ltd
Kowloon Southern Link — KDB300 and KDB400 Tunnels, Jordan Road to Nam Incorporated in Hong Kong with limited
Cheong Station Overrun liability—COl Number 126012
KAEAD1273 KSL KDB3008400 Env Team\ES-EA01273 KSL KDB300&400 Env 12/10/06 3:55 3

Team\Groundwater\01273R0066.doc




. . : [T 10:81:10 b LI/11/S007 U8p"oulizmy3tsod: aupiemy "y
d _ . “QL1(ONOX ONOH) ‘D¥ONZ NOLIDHLSHOD VIS ¥NED - ] 2222

,_.<E.a e B EZHEERERTRTEWRL Boif
. . - c-2¢
Aup waipnos voomey  CEEED PR

o NNBU0 SNOTMI AWN OL SwEy UM .‘ HEE
ONIQTING ALMA - STINNNL 00P8QN MW m

- FHH

R — % E = E E g H E zit
FI I i | B ] F HE T ¥ ] i T

. it

. H

H

1018

KA

sdon,

4

951000 3} A PG00,

[ TR

*JucunA03 Buoy BUDH (3} '$PUDY.JO 043810 L 40 WD)

5t somom fomar {
MO T e A
WL TN OWIoT

W80\ AsndrenN 8D

[ A RARASY s FR A e a | bt Sngn




LEEREL s ) ] — LT P A

o el s Jotsom|wn S0 @ @ m HLEVE SE00VE et =
3 21305 : ! q i)
V[51910/82/ 000X HILK04NS 7 ROISUALG 0 K3 Jurjuntpnos uoowoy  (SEETR w 14 por.ockiy ma Emoy I -
&5 RIS N340 9N034D MVN 01 oHIg3ing sREnY uWOM g4, s omm| -
m i NOLIVILINGA 131 ¥ VA - ST3NNAL CONTEON IR DU WD a5 Hum [ - 3
T T 00)80% 13vING) sl Busektnzangs B oo —H
] T 7 =L 77 P 77 < T -
e 1OYISKD38 9 HS1Ion3g ~ N ~ N ﬁ @ TS O &7 7
! 8 ~A/ //00s-30: / s NS RGN .
- PR

ﬂ..ﬂssn.._:__?:m_:*.*l*sxlxlx.. : mNNlow.w X0 Ty ST, e "y '

X
= ¢
! MNNINN 7 R A ; ﬁ«/...
. T 3 o O——0 ’ TR \ PORICE £6:5 10— < i s
. His 0 KOISYIAIQ A 7 b\ AR .;..\mmwx‘wv.m e e ¢irdle x
| — /7, b JEER e B
é . m..s...% S v e

P SN0 oo’ \ 7 ] .\.\,\.Ome
7

SNIUNG 13044NS

¥ o3l

~.

- ——— 0 el

SRR eI o S
ik e ;_:n-moﬁ.af imv........‘..M.,w..;i.;_ N

- = 00¢-01°2 3 = g
R YA/ L S vk mombailb Nalusssinler -1 4.2 9 =7 A 2
K e = At mlw.mmmltm_u@uf ,/Momuaa.w 17 s G22-09°¢ ¥

..m.\(\l..‘.....\..l.‘..ﬂﬂ\..._um.w.....,n..v.‘. 00w = 00 // 6y 19
) I T

i L . * /
. o s e is o o 000%7-9BBUtRY o..,k.r.lthA./r«il_N

it TR TN | .
Lo R S IE TV, SN e o LT N Y M
A,l.u.h.\..-u.r.w.xwuy|.|n|........$.|..‘4 ”H..U.Jl.u//ﬂm/. e = et s e mpm g & 4\4_

1 .

Al
1,

&

m.FJJWv.‘.-}t.}. .

L/..I

l




KDB300 & KDB400 Tunnels, ”
Jordan Road to Nam Cheong Station Overrun Hyder

Working Plan for Groundwater Monitoring Comuitng

Annex 4

Site Layout for KDB400
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KDB300 & KDB400 Tunnels, AY
Jordan Road to Nam Cheong Station Overrun Hyder

Working Plan for Groundwater Monitoring Consating

Annex 5

Typical Installation Details of Groundwater Monitoring
Wells
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Working Plan for Groundwater Monitoring Consiting

KDB300 & KDB400 Tunnels, C V

Annex 6

Baseline Monitoring Results
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Kowloon Southern Link - KDB300 and KDB400 Tunnels, Jordan Road to Nam Cheong Station Overrun
Baseline Monitoring Results

RL 239un08 | 24-Jun06 ] 25un06 | 26-Jun-06 ] 27Jun-06 | 26-Jun-06 | 25Jun-06 | Average
o1 272 272 274 274 271 271 271 272
0.1 7.7 78 76 78 76 76 76 76
X 20 2.0 20 20 20 20 20 20
05 o5 <05 05 o5 05 <0 05 050
0.5 <08 05 L5 05 <05 <0 <05 050
0.2 <0.2 <0.2 03 <0.2 <0.2 <0.2 <0.2 0.21
0.2 02 02 03 0.3 <02 02 02 0.23
1 1 1 <1 3 3 2 1.71
| P ¥ 2 6 7 3 329
T 5 17 27 18 2 2 4 1086
7 5 25 5 50 37 %0 i1 32.88
10 26 19 24 26 32 29 12 24.00
10 35 19 32 35 100 116 20 51.00
20 <20 20 20 20 <20 <20 20 2000
25 47 <25 <25 <25 33 78 <25 36.86
25 342 38 5 95 263 304 18400 189.66
25 g <25 <25 27 61 87 48.00 58.71
% 547 758 123 T67 377 59 277 305.43
AL 23-Jun06 |_24-Jun06 | 25un06 | 26Jund6 ] 27-un06 | 26-Jun0 | 26-Jun06 | Average
X 27 269 272 27 EY) 267 %68 269
X 72 72 74 74 75 75 75 74
0.1 23 23 23 23 23 23 23 23
05 05 <05 05 05 <05 05 05 050
05 o5 05 o5 05 <05 <05 05 0.50
02 03 <02 0z w02 o2 w2 02 021
02 05 04 02 02 <02 02 <02 027
1 3 2 1 <1 10 10 3 4.29
T 5 3 2 o 19 20 4 77
1 12 17 2 1 1 1 2 5.14
1 97 40 27 15 42 62 14 42.43
0 20 19 0 0 25 27 T 743
10 50 22 19 12 156 154 30 63.29
[C6 - C8 Fraction “hol 20 <20 20 20 W0 <20 20 20 2286
fc10- 14 Fraction Lot 25 50 45 25 26 &8 166 2000 61.29
JC15 - C28 Fraction M. 25 359 309 183 194 705 971 301.00 4.
gl 25 e 74 45 0 208 335 108.00 T36.14
oL 95 572 48 273 300 1021 452 458 55200
Unit RL 23.0un06 | 24ur06 | 25Jun06 | 26-un06_| 27-Jun06 | 28-Jun-06 | 29-Jun06 | Average
2o 6 |
Dogree X 264 265 269 271 265 264 266 266
pH 0.1 7.5 75 7.4 7.4 75 7.6 7.5 75
mPD X 25 25 25 25 25 25 25 25
0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 0.50
ot 05 <05 <05 <05 05 <05 05 <05 0.50
dmium (Dissol: pol 0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 .20
dmium (Total) gl 0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 .20
Dissoh EE& 1 <1 <1 <1 <1 <1 <t <1 .00
v (Total) gL 1 3 =] 1 2 2 2 3 .00
Lead (Dissolved) 1 <1 <1 <1 <1 <1 <1 3 1.29
Lead (Total) e T 2 4 s 4 16 18 16 13.43
inc (Dissolved) 5!!: 10 <10 <10 <10 <10 <10 20 <10 11.43
inc (Total) M 10 164 13 36 27 41 32 34 13.00
- C9 Fraction M 20 <20 <20 <20 <20 <20 <20 <20 20.00
10 C14 Fraction g 25 46 a <25 3t 2 58 36.00 20.14
15 - C28 Fraction gl 25 443 208 122 208 351 448 417.00 31386
- C36 Fraction pg/ll 95 171 52 52 75 148 214 185.00 128.14
PH (Total) gl 95 580 323 215 334 B3l 740 558 502.14
RL Tdunte | 24wun0s | 7Jun06 | 26Jun0e | 27-unde | Z6unde | 2o-dun0s | Average
0.1 27.6 27.7 278 278 273 27 27 274
0.1 78 78 78 77 77 77 76 77
0.1 14 T4 14 14 14 14 14 14
05 05 05 05 05 <05 05 <05 050
05 05 w5 <05 05 <05 05 <05 0.50
02 02 w02 02 02 02 02 02 0.20
0.2 0.3 0.3 0.2 <0.2 <0.2 <0.2 <0.2 0.23
1 <1 <1 <1 <1 <1 1 <1 1.00
1 2 1 1 <1 <1 <1 2 1.29
1 26 42 26 18 2 3 4 17.29
] 75 70 56 30 s i3 4 38.00
10 22 10 <10 <10 <10 <10 <10 11.71
0 27 1o 2 10 <10 10 10 12.71
20 <20 20 <20 20 <20 <20 <20 20.00
25 30 35 25 3 2 I 3200 3314
25 108 91 <25 122 188 235 188.00 136.71
25 37 25 <25 26 25 31 48.00 31.00
o5 795 7 % 201 265 331 288 22086




Kowloon Southern Link - KDB300 and KDB400 Tunnels, Jordan Road to Nam Cheong Station Overrun
Baseline Monitoring Results

R.L 06-Jul-06 07-Jul-06 08-Jul-06 09-Jul-06 10-Jul-06 11-Jul-06 12-Jui-06 Average
X 26 26 263 262 %62 263 %3 | 262 |
0.1 8.12 8.12 812 8.12 8.12 8.12 8.12 8.1
0.1 2.1 2.1 21 21 21 2.1 2.1 2.1
[ 5 5 05 05 05 05 <05 050
05 05 <05 05 05 <05 <05 05 0.50
0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.20
02 02 <02 02 02 <02 02 02 .20
1 <1 <1 1 1 1 <1 <t 1.00
1 1 1 1 1 <1 1 <1 1.00
1 2 <1 <1 <1 <1 <1 <1 1.14
| 8 7 5 B 4 5 5 557
0 <10 <0 =0 <10 <10 0 0 10.00
10 <10 <10 <10 <10 <10 <10 <10
20 124 114 37 41 43 30 35.00
25 38 2 <25 2 26 29 2600 .
25 720 791 551 77 513 803 840.00 78443
é 40 40 <25 <25 27 27 29.00 30.43
35 522 o7 738 365 008 ) 532 906,00
R 230un06 |_2a-Jun06 | 25Jun06 ] 26Jun-06 | 27-un06 | 26un06 | 29un06 | Averags
X 264 266 27 269 262 26 261 265
0.1 7.5 7.5 7.4 7.5 7.5 75 7.4 75
0.1 21 2.1 2.1 21 2.1 2.1 21 241
05 05 <05 <5 o5 05 05 <05 050
05 205 05 <05 05 05 <05 05 0.50
02 w2 07 o2 w02 02 02 02 0.20
02 03 <02 02 02 02 02 <02 0.21
1 <1 <1 <1 <1 <1 <1 <1 1.00
1 <1 <1 <1 <1 <1 <1 <1 1.00
1 4 <1 <1 <1 <1 <1 <1 143
i = o 3 3 4 4 5 7.29
10 <10 <10 <10 <10 <10 <10 <10 10.00
10 <10 <10 <10 <10 <10 <10 <10 10.00
jzine (otal)
[C6 - C9 Fraction gt 20 20 =0 20 20 20 20 20 2000
}C10 - C14 Fraction uﬁ. 25 36 <25 <25 <25 <25 25 <25 26.57
JC15 - C28 Fraction polL 25 210 158 67 112 166 178 161.00 150.29
9 - C36 Fraction gt 25 25 29 <25 25 25 <25 28,00 26.00
EPH (Total) ol 95 291 232 137 182 236 248 234 22266
AGM7
[perameter anit AL 23Jun06 | 24-Jun06 | 25Jun6 | 26Jun06 ] 27-Juno6 | 28-un06 | 29jun06 | Average
Dogroo 0.1 268 267 275 274 269 | 268 264 269
pH 0.1 7.5 7.5 7.6 7.6 7.5 74 7.4 75
mPD 0.1 24 24 2.4 24 2.4 2.4 24 24
r 02 05 02 08 06 05 05 o2 054
[Cadmium(Total) gt 02 1 0.9 05 05 0.8 06 04 0.76
fCs - C9 Fraction gt 20 o7 72 <20 702 %3 o & 7843
JC10 - C14 Fraction e% 25 78 89 84 123 94 103 74 89.29
lc15 - c28 Fraction gL 25 200 230 206 301 299 259 264 26414
[C29 - C36 Fraction pg/lL 25 48 59 56 62 52 54 110 63.00
[TPH (Total) HglL 95 523 450 346 588 538 507 512 494.86
R
rameter Tunit RL 23Jun06 | 24-Jun-06 | 250un06 | 26Jund6 ] Z7-Jun0s 29Jun-06
[Femperture Dogree X 272 272 274 274 27 271
pH 0.1 7.7 7.8 7.6 7.6 76 7.6
roundwater level mPD 0.1 2.1 2.1 2.1 2.1 2.1 2.1
e 05 05 <05 05 05 05 o5
M. 0.5 <0.5 (D_S <0.5 <0.5 <0.5 <0.5
gt 02 2 02 o2 w02 <0z <02
M. 0.2 <0.2 <02 <0.2 <0.2 <0.2 . <0.2
M. 1 <1 <1 <t <1 <1 <1 <1
wgL v 5 3 3 3 3 2 4
g i 1 2 2 2 3 2 ]
gt | 76 19 3 27 s 31 26
M 10 <10 <10 <10 <10 <10 <10 <10
T 10 25 <10 2 2 17 T4 20
holt 20 13 97 28 188 55 % 20
M 25 84 137 90 58 399 588 <25
pglt 25 283 291 225 362 512 797 154.00
o 25 84 38 w2 35 123 108 25
gt 95 o4 513 4% 5% 7065 1525 224




Kowloon Southern Link - KDB300 and KDB400 Tunnels, Jordan Road to Nam

Baseline Monitoring Results

Cheong Station Overrun

R2
[Berameter it AL 23un06 | 24-Jun06 | 25Jun-06 | 26Jun06 | 27-Jun06 | 26-Jun06 | 29Jun06 | _ Average
'emperture Dma C.1 26.8 27 27 26.8 26.5 26.3 265 26.7
" oH [X] 74 75 78 78 Xl 8.1 8.1 78
iroundwater level mPD 0.1 28 28 28 28 28 28 28 2.8
ot 02 02 <02 Y] Py <0z o2 02 020
ol 02 04 02 02 02 <02 02 <02 0.23
EE/L 20 <20 21 <20 <20 <20 <20 <20 20.14
ol 25 54 57 2 2 145 262 8 9012
g 25 214 153 103 o1 525 552 353 265.96
ugll 25 60 51 38 32 506 477 358 217.43
T % 348 282 193 185 o7 T3t 775 1357
unit AL 23-Jun06 | 24-0un06 | 250un06 | 26-Jun06 | 27-un06 | 28-hun-06 | 29Jun06 | _ Average
Dogree 0. 265 266 269 | 265 | 264 | 263 | 262 265
oH 01 81 52 78 78 77 76 75 78
mPD 0.1 22 22 2.2 22 22 2.2 22 22
ol o5 05 05 o5 o5 <05 o5 <05 050
ol 05 05 05 05 05 05 05 <05 0.50
T 0z 02 0z 02 02 02 w2 02 020
uglL 0.2 1 0.6 0.4 0.2 <0.2 <0.2 <0.2 0.40
ﬂ/l. 1 1 1 <1 <1 <1 <t <1 1.00
gL 3 7 4 3 2 i 1 T 271
M 1 15 14 8 2 12 4 2 8.14
poll 1 420 207 143 56 78 51 26 140.14
oL 10 <10 <10 <10 <10 <10 <10 <10 1000
poll 10 2-5 17 12 <10 <10 <10 <10 13.43
gl 20 237 186 % 763 80 726 114,00 13371
gl 25 56 30 % 57 20 61 48.00 53.00
&L 25 230 248 184 368 180 533 430.00 310.43
gl 25 & 53 46 3 25 ® 3500 43.00
Lol 95 568 567 300 533 314 768 531 540.14
R.L 23-Jun-06 24-Jun-06 25-Jun-06 26~Jun-06 27-Jun-06 | 28-Jun-06 | 26-Jun-06 Average
01 26 258 25.7 25.7 254 253 255 25.6
X 78 78 75 75 75 74 73 75
X 50 50 50 50 50 50 50 50
02 04 02 03 03 03 02 <02 027
0.2 05 04 05 05 05 [Y) 02 0.43
20 T2 6 20 799 152 T30 o7 72000
25 78 B4 59 84 102 87 73 79.57
25 283 68 o4 24 318 281 202 28571
25 46 26 29 39 44 41 52 39.57
55 533 394 302 556 516 549 514 29486
RL Z30un6 | 24-Jun0s | 25June | 26Jun0s | 27Jun06 | 28-ume | 290un0e | Average
o1 266 Y 267 767 257 254 254 262
X 77 76 76 76 76 76 78
0.1 24 2.4 24 24 24 24 24
0.5 <05 <0.5 <0.5 <05 <0.5 <05 <0.5 0.50
0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 0.50
02 04 <02 04 02 02 02 <02 0.26
0.2 1 0.7 06 0.4 0.3 0.3 <0.2 0.50
1 <1 <1 <1 <1 <1 <1 <1 1.00
1 5 4 3 2 2 2 2 2.86
1 20 20 s 4 7 3 ) 10.00
1 327 213 167 97 73 68 28 139.14
m 10 <10 <10 <10 <10 <10 13 <10 10.43
‘M 10 39 30 23 15 21 30 12 24.29
ol 20 Ti8 86 <20 % 37 45 2600 5404
JC10- C14 Fraction o 25 5 38 a a7 60 2 46.00
jC15 - C28 Fraction &L 25 342 215 249 425 528 530 580.00
lc29 - C36 Fraction gl 25 2 45 39 35 38 4 44.00
[TPH (Total) ol 95 555 384 351 553 563 582 596




